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SLYSTAN LARDFILL MYDKCCEOLOGIC STUDY

Introduction

In August of 1972, wvere were rptnined by lMr., Yerry Simons to in-
vestipgate the cffect of a preposed landfill in Rlysian, Minncsota, on
that town's nunicipal well, In addition, the peossibility of landfill
leachates reaching nearby lakes was also checked.

The propoesed Elysiau Landfill is located in the east part of the
tovn in a warch area. Specifically, the site is in the East % of the
Southeast % of Section 35, T 109N, R24&\I, in LeSveur County. At the closest
point, the landfill will be 550 feet from the existing Elysian municipal

well,

Topogxephy and Geology

e

Elysian is located iu an area having many swall lakes, swamps and
marshes. The surface topoprephy is hiily and rolling and is the result
of morainic deposition during the Wisconsin glacial period. This glacial
till likely covers scil depocits cof the previous Kansan glacial period
which are surface deposits to the east. A broad valley gernerally runs
towards the east from Elysian and has been formed by the Cannon River
during and after the Wisconsin glacial period. '

The uppermost bedrock layer in the area is thie Platteville Lime-
stone‘Formation;; This Forwaticn occurs at a depth ¢f 287 feet below the
ground surface (Elevation 1092) at the wunicipal well. The log of soils
and bedrock at the well was obtained from the Minncsota Departwent of
Health and is from a driller's log. The bedrock aquifer uscd for water
supply is the St. Peter Sandstone which is located 294 feet below the
grcund surface at the well.

The St. Pcter Sandstone is a pood source of water supply and is
used extensively by both private homes and municipalitics to the south
and cast of Elysian. In this arvea, the formaticn iv appreximately 120
feet in thickness and dips to the southeast., Tt is separated from the

Traivie-du Chicn Group by at ite hase. 1o the
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north and west—of—Elystans—the—St._Peteyr Sandstone hias been removed and

the upparmost badyock layer is the Prairie du Chien Groudn awnd at some
. ) : . : !
locations further'north, the Jordan Sandstonec.

Existine Grounduwater Conditions

The groundwater conditions consist of twe scparabe elements, the
glacial drife groundwaterland the water under pressure in the St. Yeoter
~Sandstonc.

It is apparcent from the topographic wmaps that the Llysisn area has
“a high glacial drift groundwater table. The numerous lakes and marshes
are surface expressions of the groundwater and the levelg in adjscent laud
areas should be reasonably close and prolbably higher than the lake levels,
In the arca of the landf£ill, the groundwatex levels were assumed to be
at elevation 1021, '
- The St. Teter.Sandstone is a_confincd-or artesian aguirer in the
-Elyslian arca as it is throughout most of southern Ninnesota; “This wmeans
that the water in the sandstone is under bressure and when the formation
is tapped by a well, the water will rice above the top clevation of the
layer, Data from the Elysian well indicatesz that the static waten level
in the well is at elevation 997 ar 199 feet above the top of the St. Peter
Sandstone. Water under préssure in bedrock aguifers seldom is static but
is moving due to variations in water pressures. Well records indicate
that the pressure head on the St. Peter Sandstone is considerably higher
to the south and ecast. Therefore, the St. Peter water wiil flow to the
north or northwest in the Elysisn area. 'The pressure gradient causing
this flow is estimated from well records as approximetely sixn (6) feet
per mile. ) |

The iandfill is in a recharge area for the St. Peter Sandatone.
This is indicated by the fact that the glacial drift groundwater levels
are at a higher.elevation (1021) than the St. Peter Sendstone pressure
head (997). However, this situation exists over the cutire couth central
part of the state where the only real discharge arees are aleng the KMinn-

esota and possibly the Blue Earth Rivers.
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zone of Well Influcuce

A pressure gruadient exists generally to the north eor northwest in
the St, Teter Sandstonae., Thexcelore, cetermining the zone of well influence
becomes a solution for a well 1ocatéd‘in an area of confined uniform flow.
The foliowing assumptions were usad in the analysis:

L. The gradicnt of flow to the north is 6 fect per mile. This
gradient is based on existing St. Peter well records in the
area,

2., Permeability of the St. Peter Sandstone was assumed to be 20
feet per dey. This is based on pumping reccrds for the '
Elysian municipal well,

3. Thickness of the . St Peter Sandstone was assumed to be 120
feet, . '

4, Well pumping rates uvscd were 9250 cubic feet per day (max-
imum) and 3750 cubic feet pér day (based on 60 gailons'per
capita pew day). .

F;gure 1 shows the area influenced by the municipal well for the

two puwmping rate assumptions. The groundwater divides shown mark the

separation between water in the St. Peter Sandstone wuich will flow to
the well and that vhiech will continue to flow north. Note that for the
maxilmum punplng rate, the landfill will be completely within the zone of
influence. Tor the average rate, whether or not the lahdfill is in the
zone of influence depends on the direction of flow in the St, Peter Sand-
stone.,, The~direction shown in Figure 1 is aorvth-northwest, however there

is no assurance that the flow will not be more westerly,

Dovnwatd Seepase Analvsis : . .

The previous computation showed that the landfill is pessibly
within the zone of fluence ¢f the Elysian municipal well., If it is,
the soil through which downward seepage must pass could provide some
degree of treatment and also control the rate of scepage Gownward to the
St. Peter Sandstone, ' '

There arce two subjective proofs fox limitations on the amount and
of

First of all, the eantize town

auaL;ty of watcer which moves downward.



Elysian 16 prescotly using individual sowoge disppnal systems.  These

systcems will add counsiderable sewone cfflucnts to the grounduvater and,

if thé goil is pervious, should have causced contamination years ago at
the wmunicipal well, Test reesults of groundwater at the'Elysian well do
not show unusuvally high rvalues for chlorides, nitrates, or other indica--
tors of pollution from cesspools and drainficlds. _

Secondly, the considerable thickness of_overlying soils and bed-

-rock should retard devnvard seepage and also provide a high degree of
treatment for the landfill Jeachates. Morainic soils are generally inter-
mixed and do not have contjnuoﬁn layers of granvlar soils which would
.conduct seepage dowaward., If Kansan drift does exist bencath the site,
it would be greatly precouasolidated due to presence oI the ice overburden
during the Wisconsin glaciation.. Thé municipal well boring log also
identifies 7 feet of Platteville Limestonc over the St. Peter Sandstone,
Normally a seal cxiﬁts at the base of the Platteville Tormation due to

t-

[N

the presence of the Glenwood Shales. If these shales are in place, addi

3

ional protection cgainst downward seepage is provided.

Scepage to the Adjacent Lakes

The low area in which the lancfill will be developed is at approxi-
mately clevation 1021, Water table c¢bservations indicate that the ground-

vater is at the surface. The United States Geological Eurvey quadrangle

- ‘1

map entitle Elysian, Minnescta, indicates that the surface elevation of
Leke Tustin is 1019. The control clevation of Lake Elysian is 1017.

Therefore an.elevation difference of two feet in 500 feet exists to the
north and four feet in 500 fect ecuists to the south. Our computations
indicate that groundwater flow docs not now occur from the marsh area

to the lakes but rather groundwater divides exist in the land'areas
between the marsh and the lakes, “These computations used the assumption
that the soils were glacial tills with the wost permeable being silty
sands, If more permeable soils exist in these areas, seepage could exist
towards the lakes.

When the landfill is constructed, there is a pﬂ.ulbllltv that the

water table could rise within the fill and gradients towards the lakes

cculd be established. Depending on the scil types in the land area between



http://lak.es

the fills and tihe lakes, roseleooant soopepe mzy nee be o problem.  lowever
if extremely granuler nou-cohcgive swifs—omive—io—these—areas, leachaices

v

of megsurcadvle strength could reach e La

Summary

The principal dravback to this londfill Jocation is the close
proximity to the Elysien wunicipa ho general nature of the .ground-

water conditions in the St. Peter Savdstons Porastion in this area are

known., However, this informaiion is neo detailed coovgh so that an exact

idea of the diraction of groundwater 7low can be determined. I we assume

a northerly groundwater flev snd sverane vell pumping »ates, the landfill
will be outside of the zone of influcnce of the well. lowever, the
direction of flow could as casily be in a nortuwasterly direction, pumpiung
rates could increase, and the landiill would bhe within the zone of influence,

If the landfill is within this zona, leachsotes in swall quantities

may readach the well depending on the vevrtical permeability aud uniformity
I 3 :

of the glacial drift. Water quality tests for the well indicate no unusual

contamination due to the drainfields and seepepe pits now being vsed for

tyeatmant

of the lcachetes will

D

sewage disposal in the town., Considouabl

~

) Formation. Tt is quite

occur during their downward travel to the St. Feter
possible that testing of the municipal wall using normal parameters will
not indicate the presence of leachates should the landfill be constructed.

{
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WILLIAM L. HEINEN
HARRY CHRISTIAN

Heinen & Christian

a%ftoznzys Ht Law

15 SOUTH PARK AVE.

L Center, Minnzsota 56057

June 27, 1972

Minnesota Pollution Control Agency

717 Delaware S.E.

Minneapolis, Minnesota

Re: Village of Elysian, Minnesota

Gentlemen:

PHONE 357-2278

t\luld‘,,

P SCETIRR
JU&'S 91270

AL~{

The Village of Elysian advertised for bids for garbage pickup
but was compelled to refuse and reject all bids submitted. It
will accordingly be an additional thirty days before they will
be in a position to comply with the Pollution Control Act, which

requires all dumps to be closed by July lst.

Kindly consider

this letter as an application for a variance for thirty days
until such time as we can re-advertise and enter into a Contract

for a garbage pickup.

WLH:1mg

Very truly yours,

HEINEN & CHRISTIAN

W e

By: W. L Heinen





